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© Polling communication system with priority control. 



© A communication system containing: a master 
station (A), a plurality of slave stations (B1, B2, ... 
Bn-1, Bn) each for communicating with the above 
master station (A), a two-way transmission line (101. 
102) connecting the above master station (A) and the 
above plurality of slave stations (B1, B2, ... Bn-1, 
Bn). Each of the above slave stations (B1, B2, ... Bn- 
1 , Bn) sends a request for a further communication 
with the above master station (A) f to the master 
station (A) when its own slave station is allowed to 
^1 communicate with the master station (A) and its own 
^ slave station has the above request. The above 
|^ master station (A) detects the request for a further 
CO communication with the above master station (A) in a 
signal sent from a slave station, and memorizes a 
slave station from which a request for a further 
r** communication with the master station (A) is de- 
flected, until an allowance is sent to the slave station 
©from the master station (A) corresponding to the 
1^ memorizing of the slave station. The master station 
Hj(A) has a cyclic address pointer (54) which points 
out an address of a next one of the above slave 
stations (B1, B2, ... Bn-1, Bn) in a cyclic order when 



no slave station is memorized in the master station 
(A). The master station (A) outputs an allowance to 
communicate with the master station (A): to a slave 
station which is memorized in the master station (A); 
or to a slave station the address of which is pointed 
out by the above cyclic address pointer (54) when 
no request is memorized in the master station (A). 
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POLLING COMMUNICATION SYSTEM WITH PRIORITY CONTROL 



BACKGROUND OF THE INVENTION 



(1) Field of the Invention 

The present invention relates to a communica- 
tion system containing a master station and a plu- 
rality of slave stations wherein communication be- 
tween the master station and the plurality of slave 
stations is carried out by polling. 



(2) Description of the Related Art 

In a conventional communication system con- 
taining a master station and a plurality of slave 
stations which are usually located so far from the 
master station that an unignorable (round trip) de- 
lay exists in signal transmission between each 
slave station and the master station, the master 
station gives an equal allowance to communicate 
with the master station to each slave station in a 
simple cyclic order by polling. 

Figure 1 shows an arrangement of a commu- 
nication system between a master station and a 
plurality of slave stations. 

The master station A and a plurality of slave 
stations Bi, B 2 , ... B n .-i are connected by transmis- 
sion lines 101 and 102 each for transmitting signals 
in directions from the master station A to each 
slave station and from each slave station to the 
master station, respectively. 

In the above arrangement, the master station 
has a polling table as shown in figure 2, which 
points to the addresses of the slave stations in a 
cyclic order, and each address which is pointed to 
is renewed after each polling operation. The master 
station polls (gives an allowance to communicate 
with the master station) equally each slave station 
in a simple cyclic order using the polling table. 

The cycle of the above polling is determined 
so that a communication with each slave station 
can be completed without an interference with a 
communication with an other slave station 

In the conventional communication system in 
the arrangement of Fig.1. it is not considered 
whether or not each slave station has a request for 
a communication with the master station, or how 
much data is requested to be transmitted between 
the master station and each slave station at the 
moment of polling. 

Therefore, the polling is equally carried out for 
each slave station regardless of the status of re- 
quests as above, and a total efficiency of commu- 
nications between the master station and the plural- 



ity of slave stations is low due to polling of a slave 
station which does not have a request for a com- 
munication with the master station, and a possible 
occurrence of waiting for an allowance of a com- 
s munication with the master station, in a slave sta- 
tion. 

SUMMARY OF THE INVENTION 

70 

An object of the present invention is to provide 
a communication system between a master station 
and a plurality of slave stations, wherein commu- 
nications are totally carried out with high efficiency. 
75 Another object of the present invention is to 

provide a communication system between a master 
station and a plurality of slave stations, wherein, an 
exclusive use of the communication system by a 
slave station, is prevented. 
20 According to the first aspect of the present 

invention, there is provided a communication sys- 
tem containing: a master station, a plurality of slave 
stations each for communicating with the above 
master station, a two-way transmission line con- 
25 necting the above master station and the above 
plurality of slave stations. Each of the above slave 
stations includes: a request sending circuit for 
sending a request for a further communication with 
the above master station, to the master station 
30 when its own slave station is allowed to commu- 
nicate with the master station and its own slave 
station has the above request. The above master 
station includes, a request detecting circuit, a re- 
quest memorizing circuit, a cyclic address pointer, 
35 and a select control circuit. The above request 
detecting circuit detects a request for a further 
communication with the above master station in a 
signal sent from a slave station. The above request 
memorizing circuit memorizes a slave station from 
40 which a request for a further communication with 
the master station is detected, until an allowance is 
sent to the slave station from the master station 
corresponding to the memorizing of the slave sta- 
tion. The above cyclic address pointer points out 
4$ an address of a next one of the above slave 
stations in a cyclic order when no slave station is 
memorized in the above request memorizing cir- 
cuit. The above select control circuit outputs an 
allowance to communicate with the master station: 
so to a slave station which is read out from the above 
request memorizing circuit when at least one slave 
station is memorized in the above request memo- 
rizing circuit, or to a slave station the address of 
which is pointed out by the above cyclic address 
pointer circuit when no request is memorized in the 
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above request memorizing circuit. 

According to the second aspect of the present 
invention, there is provided a communication sys- 
tem containing: a master station, a plurality of slave 
stations each for communicating with the above 
master station, a two-way transmission line con- 
necting between the above master station and the 
above plurality of slave stations. Each of the above 
slave stations includes: a request sending circuit 
for sending a request for a further communication 
with the above master station, to the master station 
when its own stave station is allowed to commu- 
nicate with the master station and its own slave 
station has the above request. The above master 
station includes, a request detecting circuit, a re- 
quest memorizing circuit, a counter circuit, a cyclic 
address pointing circuit, and a select control circuit. 
The above request detecting circuit detects a re- 
quest for a further communication with the above 
master station in a signal sent from a slave station. 
The above request memorizing circuit memorizes a 
slave station from which a request for a further 
communication with the master station is detected, 
until an allowance is sent to the slave station from 
the master station corresponding to the memorizing 
of the slave station. The above counter circuit 
counts a number of successive outputs of allowan- 
ces to communicate with the master station, which 
have been given to the slave stations which are 
memorized in said request memorizing circuit, and 
is reset when the number becomes equal to a 
predetermined number. The above cyclic address 
pointer points out an address of a next one of said 
slave stations in a cyclic order when no slave 
station is memorized in said request memorizing 
circuit, or when the count in said counter circuit 
becomes equal to said predetermined number. The 
above select control circuit outputs an allowance to 
communicate with the master station to a slave 
station which is read out from said said request 
memorizing circuit when at least one slave station 
is memorized in said request memorizing circuit, 
and the count in said counter circuit is not equal to 
said predetermined number. Or the above select 
control circuit outputs an allowance to commu- 
nicate with the master station to a slave station the 
address of which is pointed out by said cyclic 
address pointer circuit when no request is memo- 
rized in said request memorizing circuit, or when 
the count in said counter circuit is equal to said 
predetermined number. 

BRIEF DESCRIPTION OF THE DRAWINGS 



In the drawings: 

Figure 1 shows an arrangement of a commu- 



nication system containing a master station and a 
plurality of slave stations; 

Figure 2 shows an example of a polling 

table; 

5 Figure 3 shows the construction of a slave 

station in the first embodiment of the present in- 
vention; 

Figures 4A and 4B respectively show text 
formats of signals transmitted from the master sta- 
io tion to the slave station, and from the slave station 
to the master station; 

Figure 5 shows an operation of the slave 
station shown in Fig. 3; 

Figure 6 shows the construction of a master 
15 station in the first embodiment of the present in- 
vention; 

Figure 7 shows an operation of the master 
station shown in Fig. 6; 

Figure 8 shows an example of a timing of 
20 polling from the master station and signals re- 
ceived from the slave stations responding to the 
polling; 

Figures 9 and 10 show examples of realiza- 
tions of the slave station and the master station of 
25 the first embodiment of the present invention; 

Figure 1 1 shows the construction of a master 
station in the second embodiment of the present 
invention; 

Figure 12 shows an operation of the master 
30 station shown in Fig. 11; 

Figure 13 shows the construction of a master 
station in the third embodiment of the present 
invention; 

Figure 14 shows an operation of the master 
35 station shown in Fig. 13; 

Figure 15 shows the construction of a master 
station in the fourth embodiment of the present 
invention; and 

Figure 16 shows an operation of the master 
40 station shown in Fig. 15. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



Figure 3 shows the construction of a slave 
station in the first embodiment of the present in- 
vention, and Figure 6 shows the construction of a 

so master station in the first embodiment of the 
present invention. The overall arrangement of the 
communication system is the same as the arrange- 
ment shown in Fig. 1. 

In Fig. 3, reference numeral 40 denotes a slave 

55 station, 41 denotes a receiver circuit, 42 denotes a 
sender (transmitter) circuit, 43 denotes a register, 
44 denotes a controller, 45 denotes a request bit 
attaching circuit and 46 denotes a FIFO memory. 
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The receiver circuit 41 receives a polling signal 
from the master station (the construction and the 
operation of the master station is explained later). 

The text format of the polling signal from the 
master station to each slave station contains a 5 
terminal number TENO (an address of the slave 
station) to be polled, and data which is to be sent 
to the slave station, as shown in Figure 4A. 

When the receiver circuit 41 receives a polling 
signal, the receiver circuit 41 divides the content of 10 
the signal into a terminal number TENO portion 
and a data portion. The data portion is transferred 
to a portion wherein the data is processed (not 
shown), and the terminal number TENO portion is 
transferred to the controller 44. ts 

The controller 44 compares the terminal num- 
ber TENO portion in the received signal with the 
terminal number TENOi of its own slave station i, 
which is held in the register 43. The terminal num- 
ber portion TENO includes a terminal number 20 
TENOj of the slave station j to be polled. Therefore, 
when an accord between the terminal number 
TENOj and the terminal number TENOi is de- 
tected, i. e., i = j, it is determined that its own 
slave station i is polled by (allowed to send data to) 25 
the master station. 

When the above accord is not detected in the 
controller 44, no operation is carried out respond- 
ing to the polling signal. Or, when the above accord 
is detected in the controller 44, the controller 44 30 
controls the FIFO memory 46 to output the oldest 
data held therein. The FIFO memory 46 holds data 
which is to be sent to the master station from the 
slave station, and a predetermined amount of data 
which can be transmitted to the master station 35 
responding to one polling, i. e. f a predetermined 
amount of data which can be transmitted to the 
master station in one cycle, is output when the 
FIFO memory 46 is controlled to output data by the 
controller 44 in a cycle, from the older amount of 40 
data. 

The above amount of data output from the 
FIFO memory 46 is input into the request bit at- 
taching circuit 45, where the request bit attaching 
circuit 45 is comprised of a register having a plural- 45 
ity of bits corresponding to the above input from 
the FIFO memory 46, and a request bit. 

At the same time, the controller 44 determines 
whether or not the FIFO memory 46 holds a further 
amount of data to be sent to the master station, so 
based on a signal indicating an amount of data 
held in the FIFO memory 46, which signal is gen- 
erally output from a commercially available FIFO 
memory. When it is determined that an amount of 
data to be sent to the master station is held in the 55 
FIFO memory 46, the controller 44 sets the above 
request bit to "1". Or when it is determined that no 
data to be sent to the master station is held in the 



FIFO memory 46, the controller 44 sets the above 
request bit to "0". 

Then, the above amount of data which is input 
in the request bit attaching circuit 45, and the 
request bit are input in parallel into the sender 
circuit 42. At the same time, the content of the 
register 43, i. e., the terminal number TENOi of its 
own slave station i is input into the sender circuit 
42. 

Using the above inputs, the sender circuit 42 
makes a transmitting text format as shown in figure 
4B, and sends the text to the master station 
through the transmission line 102. 

All the above operations in the slave station are 
controlled by the controller 44, and the control flow 
of the controller 44 is shown in Figure 5. 

When data (polling signal) is received in the 
step 8, it is determined whether or not its own 
slave station is polled in the step 9. If its own slave 
station is polled, it is determined whether or not its 
own stave station has further data which is to be 
sent to the master station (in addition to the data to 
be sent in the cycle, responding to the polling 
determined in the step 9) in the step 10. If YES is 
determined in the step 10, a request to access the 
master station for a further data transmission is set 
in the step 1 1 , and then transmission of the above 
data with the request is carried out from the slave 
station to the master station in the step 12. 

If NO is determined in the step 10, transmis- 
sion of the above data without the request is car- 
ried out from the slave station to the master station 
in the step 12. 

In Fig. 6, reference numeral 50 denotes a mas- 
ter station, 51 denotes a sender (transmitter) cir- 
cuit, 52 denotes a selector, 53 denotes a controller, 
54 denotes a polling table, 55 denotes a FIFO 
memory, and 56 denotes a receiver circuit. 

The receiver circuit 56 receives data from a 
slave station responding to a polling signal which 
has been sent to the slave stations from the master 
station before a predetermined time. A polling sig- 
nal is sent out each cycle to a slave station from 
the master station, and the master station receives 
a data signal for each cycle from a slave station to 
which a polling signal has been sent. 

The text format of the polling signal from each 
slave station to the master station contains a termi- 
nal number TENO (an address of the slave station) 
which has been polled, a request bit, and data from 
the slave station, as shown in Figure 4B. 

When the receiver circuit 56 receives a data 
signal, the receiver circuit 56 divides the content of 
the signal into a terminal number TENO and a 
request bit. and a data portion. The data portion is 
transferred to a portion of the master station 
wherein the data is processed (not shown), the 
terminal number TENO is applied to input terminals 
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of the FIFO memory 55, and the corresponding 
request bit is applied to a control input terminal of 
the FIFO memory 55. 

The applied data is input into the FIFO mem- 
ory 55 when the request bit is "1", or the applied 
data is not input into the FIFO memory 55 when 
the request bit is n 0". 

The controller 53 monitors the amount of data 
held in the FIFO memory 55, and controls the FIFO 
memory 55 to read out (read and discard) the 
oldest terminal number TENO held in the FIFO 
memory 55 when it is determined that data is held 
in the FIFO memory 55, based on a signal indicat- 
ing an amount of data held in the FIFO memory 55 
as explained before with reference to Fig. 3. 

The polling table 54 contains the terminal num- 
bers of all the slave stations in the system, and one 
of the terminal numbers is pointed out When it is 
determined that data is not held in the FIFO mem- 
ory 55, the controller 53 controls the polling table 
54 to point out a next terminal number TENO 
among the terminal numbers in the polling table 54 
according to a predetermined cyclic order. 

Both the outputs of the FIFO memory 55 and 
the polling table 54, are applied to the selector 52. 
The controller 53 controls the selector 52 to select 
the output of the the FIFO memory 55 when it is 
determined that data is held in the FIFO memory 
55, and controls the selector 52 to select the output 
of the polling table 54 when it is determined that 
data is not held in the FIFO memory 55. 

The terminal number TENO output from the 
selector 52 is input into the sender circuit 51 to- 
gether with polling data which is to be sent to the 
slave station of the terminal number TENO. The 
sender circuit 51 makes a text format as shown in 
Fig. 4A containing the terminal number TENO and 
the data, and sends the text to the slave stations 
through the transmission line 101. 

All the above operations in the master station 
are controlled by the controller 53, and the control 
flow of the controller 53 is shown in Figure 7. 

When data signal is received in the step 21 , it 
is determined whether or not the request bit con- 
tained in the data signal is "1", in the step 22. If it 
is determined that the request bit is "1 tt , the termi- 
nal number TENO corresponding to the request bit 
is input into the FIFO memory 55 in the step 23, or 
if it is determined that the request bit is "0", the 
terminal number TENO corresponding to the re- 
quest bit is not input into the FIFO memory 55. 

In the step 24. it is determined whether or not 
a terminal number TENO is memorized in the FIFO 
memory 55. If it is determined that a terminal 
number TENO is memorized in the FIFO memory 
55, a terminal number TENO corresponding to the 
request bit is set for polling in the step 26, or if it is 
determined that a terminal number TENO is not 



memorized in the FIFO memory 55, a terminal 
number TENO which is pointed out in the polling 
table 54 is set for polling in the step 27. The 
polling signal containing the terminal number 
5 TENO is sent to the slave stations in the step 28. 

Figure 8 shows an example of a timing of 
polling from the master station and signals re- 
ceived from the slave stations responding to the 
polling in the case of the number of the slave 
70 stations is four. 

In Fig. 8, TE1, TE2, TE3, and TE4 respectively 
denote polling signals from the master station to 
the slave stations Bi, B 2l B 3l and B*, TE1R, TE2R, 
TE3R, and TE4R respectively denote data signals 
is sent from the slave stations Bi, B 2) B 3 and B* to 
the master station responding to the polling signals 
from the master station with a request bit n 1 n , and 
TE1N, TE2N, TE3N, and TE4N respectively denote 
data signals sent from the slave stations, Bt, B2. 
20 B 3 . and B* to the master station responding to the 
polling signals from the master station with a re- 
quest bit "0". 

From the time to to ts, polling signals TE1, 
TE2, TE3. and TE4 respectively containing terminal 
25 numbers of the slave stations Bi, B 2 , B3. and B4, 
are output according to the polling table 54 be- 
cause no request is received until the time fc. The 
data signals responding to the above polling sig- 
nals from the time to to t 3 , are received after a 
30 round trip delay from the time t\ to U . 

Requests for sending further data are included 
in the signals TE2R and TE3R. which are respec- 
tively received in the time t2 from the slave station 
B 2 . and in the time t4 from the slave station B3. 
35 Detecting the above requests, polling signals to the 
slave station B 2 and to the slave station B3 are 
respectively sent out from the master station in the 
times t 3 and ts. 

In the time t 7 . a polling signal TE1 containing a 
40 terminal number TEN01. which is pointed out in 
the polling table 54 after the above terminal num- 
ber TEN04 in the cyclic order Bi, B 2| B 3 , B*. 
because the data signal received from the slave 
station B* in the time U does not contain a request 
45 for sending further data. 

A request for sending further data is included 
in the signal TE2R, which is received in the time ts 
from the slave station B 2 . Detecting the request, a 
polling signal to the slave station B2 is sent out 
50 from the master station in the times ta. 

Figure 9 shows an example of realization of the 
slave station of the first embodiment of the present 
invention. 

In Fig. 9, reference numeral 61 denotes a mul- 
55 tiplexer, 62 denotes a data buffer, 63 denotes a 
comparator. 64 denotes a register, and 65 denotes 
a demultiplexer. 

In the construction of Fig. 9. a polling signal of 
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the format of Fig. 4A from the master station is 
divided into a terminal number TENO portion and 
data portion in the demultiplexer 65. The register 
64 holds the terminal number of its own slave 
station. The terminal number TENO output from the 
demultiplexer 65 is compared with the terminal 
number held in the register 64 in the comparator 
63. 

The data buffer 62 functions as a FIFO mem- 
ory, and outputs, when it is so controlled, an oldest 
amount of data held in the data buffer 62. The data 
buffer 62 has an output R which indicates whether 
or not further data is held in the data buffer 62. 

When an accord between the terminal number 
TENO output from the demultiplexer 65 and the 
terminal number held in the register 64, is detected 
in the comparator 63, the oldest amount of data 
held in the data buffer 62 is output. 

The above output R (which corresponds to the 
aforementioned request bit), the data output of the 
data buffer 62, and the terminal number from the 
register 64 are input in parallel in the multiplexer 
61 to form the text format as shown in Fig. 4B, and 
the multiplexed signal is sent to the master station. 

Figure 10 shows an example of realization of 
the master station of the first embodiment of the 
present invention. 

In Fig. 10, reference numeral 71 denotes a 
multiplexer. 72 denotes a selector,73 denotes a 
counter, and 74 denotes a demultiplexer. 

In the construction of Fig. 10. a data signal of 
the format of Fig. 4B from a slave station is divided 
into a request bit R, a terminal number TENO of 
the slave station, and data portion in the demul- 
tiplexer 74. 

The counter 73 outputs a terminal number of a 
slave station, and the count is incremented when 
an active signal is input into the control terminal of 
the counter. The request bit R output from the 
demultiplexer 74 is applied to the control terminal 
of the counter 73. and therefore, the count of the 
counter 73, i. e., the terminal number TENO, is 
renewed when the request bit is "0". 

The terminal number output from the demul- 
tiplexer 74 and the terminal number output from 
the counter 73 are applied to the selector 72, and 
the request bit R output from the demultiplexer 74 
is applied to the selector as a control signal. The 
selector 72 selects the terminal number output 
from the demultiplexer 74 when the request bit is 
"1", or the selector 72 selects the terminal number 
output from the counter 73 when the request bit is 
"0". 

The terminal number output from the selector 
72 is input into the multiplexer 71 in parallel with 
data for polling, are multiplexed to form the text 
format of Fig. 4A. and are sent to the slave sta- 
tions. 



Figure 11 shows the construction of a master 
station in the second embodiment of the present 
invention. In the second embodiment, the overall 
arrangement of the system is as shown in Fig. 1 , 
s the constructions and the operations of the slave 
stations are as shown in Figs. 3 and 5, and the 
next formats transmitted between the master sta- 
tion and the slave stations are as shown in Figs. 4A 
and 4B. 

70 In Fig. 11, reference numeral 81 denotes a 

demultiplexer, 82 denotes a request table. 83 de- 
notes a requested TENO pointer, 84 denotes a 
non-requested TENO pointer, 85 denotes a selec- 
tor, 86 denotes a controller, and 87 denotes a 

75 multiplexer. 

In the construction of Fig. 11, a data signal of 
the format of Fig. 4B from a slave station is divided 
into a request bit R, a terminal number TENO of 
the slave station, and data portion in the demul- 

20 tiplexer 81. The data portion is transferred to a 
portion wherein the data is processed (not shown). 

The request table 82 has addresses corre- 
sponding to the plurality of slave stations in the 
system. The above terminal number TENO from 

25 the demultiplexer 81 is applied to the request table 
as an address signal, and the above request bit R 
is written in the address of the request table. 

The requested TENO pointer 83 holds one of 
the addresses of the request table 82 in which 

30 request bits "1 w are written. The content of the 
requested TENO pointer 83 is renewed by the 
controller 86 to a next one of the addresses of the 
request table 82 in which addresses "1" request 
bits are written, in a cyclic order. ' 

35 The non-requested TENO points 84 holds one 

of the addresses of the request table 82 in which 
addresses "0" request bits are written. The content 
of the non-requested TENO pointer 84 is renewed 
by the controller 86 to a next one of the addresses 

40 of the request table 82 in which addresses request 
bits "0 H are written, in a cyclic order. 

Both the outputs of the requested TENO point- 
er 83 and the non-requested TENO pointer 84 are 
applied to the selector 85. The controller 86 con- 

45 trols the selector 85 to select the output of the 
requested TENO pointer 83 when at least one T 
bit is held in the request table 82, or the controller 
86 controls the selector 85 to select the output of 
the non-requested TENO pointer 84 when no "1" 

so bit is held in the request table 82. The selected 
output (terminal number TENO) of the selector 85 
is supplied to the multiplexer 87 as a polling ad- 
dress. 

All the above operations in the master station 
55 are controlled by the controller 86, and the control 
flow of the controller 86 is shown in Figure 12. 

When a data signal is received in the step 101, 
the request bit contained in the received data sig- 
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nal is written in the address which is equal to the 
terminal number TENO, in the request table 82, in 
the step 102. In the step 103, it is determined 
whether or not at least one "1" bit is held in the 
request table 82. If it is determined that at least 
one M 1" bit is held in the request table 82, the 
operation goes to the step 105, or if it is deter- 
mined that no "1" bit is held in the request table 
82, the operation goes to the step 108. 

In the step 105. the terminal number TENO 
held in the requested TENO pointer 83 is selected 
as a polling address. Then, in the step 106, a "0" 
bit is written in the above address of the request 
table 82 which address is held in the requested 
TENO pointer 83, and the content of the requested 
TENO pointer 83 is renewed to a next one of the 
addresses (terminal number TENO) of the request 
table 82, in which addresses "1 " bits are written, in 
the step 107. 

In the step 108. the terminal number TENO 
held in the non-requested TENO pointer 84 is 
selected as a polling address. Then, the content of 
the non-requested TENO pointer 84 is renewed to 
a next one of the addresses (terminal number 
TENO) of the request table 82, in which addresses 
"0" bits are written, in the step 109. 

The polling signal containing the terminal num- 
ber TENO selected as above is sent to the slave 
stations in the step 110. 

Figure 13 shows the construction of a master 
station in the third embodiment of the present 
invention. In the third embodiment, the overall ar- 
rangement of the system are as shown in Fig. 1, 
the constructions and the operations of the slave 
stations are as shown in Figs. 3 and 5, and the text 
formats transmitted between the master station and 
the slave stations are as shown in Figs. 4A and 4B. 

In the construction of Fig. 13. the counter 37 is 
provided in addition to the construction similar to 
the construction of Fig. 6. 

The counter 37 counts the number of succes- 
sive cycles in which read-out operations in the 
FIFO memory 55 are carried out, i.e., the counter 
37 counts the number of successive selections of 
the outputs of the FIFO memory 55, and a ripple 
carry signal from the counter 37 is supplied to the 
controller 33 and the count is reset when the count 
becomes equal to a predetermined number. 

The controller 33 carries out the same opera- 
tion as in the construction of Fig. 6 until the count 
in the counter 37 becomes equal to the above 
predetermined number, but when the count be- 
comes equal to the predetermined number, the 
controller 33 renews the output of the polling table 
54, controls the selector 52 to select the output of 
the polling table 54 instead of the output of the 
FIFO memory 55, and stops a read-out operation in 
the FIFO memory 55. 



By the above construction of Fig. 13, the pol- 
ling is prevented from being carried out succes- 
sively over the predetermined number of times by 
one slave station . i.e., an exclusive use of the 
5 communication system by one slave station is pre- 
vented. 

Figure 14 shows the control operation of the 
controller 33 in the construction of Fig. 13. 

The only difference between the operation of 
70 Fig. 14 and Fig. 7 is that the operation of Fig. 14 is 
provided with a step 25 between the steps 24 and 
26. 

In the operation of Fig. 14, if it is determined 
that a terminal number TENO is memorized in the 

is FIFO memory 55 in the step 24, it is determined 
whether or not the count in the counter 37 is equal 
to a predetermined number in the step 25. if if is 
determined that the count in the counter 37 is 
equal to the predetermined number, the operation 

20 goes to the step 27 instead of to the step 26. Or if 
it is determined that the count in the counter 37 is 
not equal to the predetermined number, the opera- 
tion goes to the step 26 as in the operation of Fig. 
7. 

25 Figure 15 shows the construction of a master 

station in the fourth embodiment of the present 
invention. In the fourth embodiment, the overall 
arrangement of the system is as shown in Fig. 1, 
the constructions and the operations of the slave 

30 stations are as shown in Figs. 3 and 5, and the text 
formats transmitted between the master station and 
the slave stations are as shown in Figs. 4A and 4B. 

In the construction of Fig. 1 5, the counter 87 is 
provided in addition to the construction similar to 

35 the construction of Fig. 11. 

The counter 87 counts a number of successive 
outputs of allowances to communicate with the 
master station, which have been given to the slave 
stations which are pointed out by the requested 

40 TENO pointer 83, and a ripple carry signal from the 
counter 87 is supplied to the controller 33 and the 
counter 87 is reset when the number becomes 
equal to a predetermined number. 

The controller 86 carries out the same opera- 

45 tion as in the construction of Fig. 11 until the count 
in the counter 86 becomes equal to the above 
predetermined number, but when the count be- 
comes equal to the predetermined number, the 
controller 86 renews the non-requested TENO 

so pointer 84, and controls the selector 85 to select 
the output of the non-requested TENO pointer 84. 

By the above construction of Fig. 15, the pol- 
ling is prevented from being carried out succes- 
sively over the predetermined number of times by 

55 slave stations from which requests have already 
been received in the master station, i.e., an exclu- 
sive use of the communication system by slave 
stations from which requests have already been 
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received in the master station, is prevented. 

Figure 16 shows the control operation of the 
controller 86 in the construction of Fig. 15. 

The only difference between the operation of 
Fig. 16 and Fig. 12 is that the operation of Fig. 16 
is provided with a step 114 between the steps 113 
and 115. 

in the operation of Fig. 16, if it is determined 
that at least one "1 " bit is held in the request table 
82 in the step 113. it is determined whether or not 
the count in the counter 87 is equal to a predeter- 
mined number in the step 114. If it is determined 
that the count in the counter 87 is equal to the 
predetermined number, the operation goes to the 
step 108 instead of to the step 105. Or if it is 
determined that the count in the counter 87 is not 
equal to the predetermined number, the operation 
goes to the step 1 05 as in the operation of Fig. 1 2. 

Reference signs in the claims are intended for 
better understanding and shall not limit the scope. 



Claims 

1. A communication system comprising: 
a master station (A); 

a plurality of slave stations (Bi, B2, ... B„. 1( B n ) 
each for communicating with said master station 
(A); and 

a two-way transmission line (101, 102) connecting 

said master station (A) and said plurality of slave 

stations (B1 . B2 f ... Bn-1 , Bn); 

each of said slave stations (BI, B2, ... Bn-1, Bn) 

comprises, 

a request sending means (42, 43. 44, 45) for send- 
ing a request for a further communication with said 
master station (A), to the master station (A) when 
its own slave station is allowed to communicate 
with the master station (A) and its own slave station 
has said request; 

said master station (A) comprises, a request de- 
tecting means (55, 56), a request memorizing 
means (55), a cyclic address pointing means (54), 
arid a select control means (52, 53), 
said request detecting means (55, 56) detects a 
request for a further communication with said mas- 
ter station (A) in a signal sent from a slave station, 
said request memorizing means (55) memorizes a 
slave station from which a request for a further 
communication with the master station (A) is de- 
tected, until an allowance is sent to the slave 
station from the master station (A) corresponding to 
the memorizing of the slave station, 
said cyclic address pointing means (54) points out 
an address of a next one of said plurality of slave 
station (B1 , B2, ... Bn-1 , Bn) in a cyclic order when 
no slave station is memorized in said request 
memorizing means (55), and 



said select control means (52, 53) outputs an al- 
lowance to communicate with the master station 
(A): to a slave station which is read out from said 
request memorizing means (55) when at least one 

5 slave station is memorized in said request memo- 
rizing means (55); or to a slave station the address 
of which is pointed out by said cyclic address 
pointing means (54) when no request is memorized 
in said request memorizing means (55). 

10 2. A communication system comprising: 

a master station (A); 

a plurality of slave stations (B1. B2, ... Bn-1, Bn) 
each for communicating with said master station 
(A); and 

is a two-way transmission line (101, 102) connecting 
between said master station (A) and said plurality 
of slave stations (B1, B2, ... Bn-1, Bn); 
each of said slave stations (B1, B2, ... Bn-1, Bn) 
comprises: 

20 a request sending means (42, 43, 44, 45) for send- 
ing a request for a further communication with said 
master station (A), to the master station (A) when 
its own slave station is allowed to communicate 
with the master station (A) and its own slave station 

25 has said request; 

said master station (A) comprises, a request de- 
tecting means (55, 56), a request memorizing 
means (55), a cyclic address pointing means (54), 
a counter means (37), and a select control means 

30 (52, 54), 

said request detecting means (55, 56) detects a 
request for a further communication with said mas- 
ter station (A) in a signal sent from a slave station, 
said request memorizing means (55) memorizes a 

35 slave station from which a request for a further 
communication with the master station (A) is de- 
tected, until an allowance is sent to the slave 
station from the master station (A) corresponding to 
the memorizing of the slave station, 

40 said counter means (37) counts a number of suc- 
cessive cycles in which reading-out operations of 
the slave stations from said request memorizing 
means (55) are carried out, and being reset when 
the number becomes equal to a predetermined 

45 number, 

said cyclic address pointing means (54) points out 
an address of a next one of said plurality of slave 
stations (B1, B2, ... Bn-1, Bn) in a cyclic order 
when no slave station is memorized in said request 

50 memorizing means (55), or when the count in said 
counter means (37) becomes equal to said pre- 
determined number, 

said seiect control means (52, 53) outputs an al- 
lowance to communicate with the master station (A) 
55 to a slave station which is read out from said 
request memorizing means (55) when at least one 
slave station is memorized in said request memo- 
rizing means (55). and the count in said counter 
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means (37) is not equal to said predetermined 
number, 

or said select control means (52, 53) outputs an 
allowance to communicate with the master station 
(A) to a slave station the address of which is 
pointed out by said cyclic address pointing means 
(54) when no request is memorized in said request 
memorizing means (55). or when the count in said 
counter means (37) is equal to said predetermined 
number. 

3. A communication system according to claim 
1 or 2, wherein said select control means (52, 53) 
outputs an allowance to communicate with the 
master station (A) to a slave station which is read 
out from said request memorizing means (55) in 
the order the request is received in the master 
station (A) when at least one slave station is memo- 
rized in said request memorizing means (55). 

4. A communication system according to claim 
1 or 2, wherein each of said slave stations (B1 , B2, 
... Bn-1, Bn) further comprises a self address de- 
tecting means (43, 44) for detecting the address of 
its own slave station in a signal received from said 
master station (A). 

5. A communication system according to claim 
4, wherein said request sending means (42, 43, 44, 
45) comprises, 

a request bit generating means (44, 45) for gen- 
erating a request bit which indicates whether or not 
its own slave station has a request for a further 
communication with the master station (A), and 
a sending means (42, 43, 44) for sending said 
request bit, its own address, and data to be sent to 
the master station (A), when its own address is 
detected in said address detecting means. 

6. A communication system comprising: 
a master station (A); 

a plurality of slave station (B1, B2, ... Bn-1. Bn) 
each for communication with said master station 
(A); and 

a two-way transmission line (101, 102) connecting 

said master station (A) and said plurality of slave 

stations (B1 f B2. ... Bn-1 t Bn); 

each of said slave station (B1, B2, ... Bn-1, Bn) 

comprises, 

a request sending means (42, 43, 44, 45) for send- 
ing a request for a further communication with said 
master station (A), to the master station (A) when 
its own slave station is allowed to communicate 
with the master station (A) and its own slave station 
has said request; 

said master station (A) comprises, a request de- 
tecting means (86, 103), a request memorizing 
means (82), a requested address pointing means 
(83), a non-requested address pointing means (84), 
and a select control means (85, 86), 
said request detecting means (86, 103) detects a 
request for a further communication with said mas- 



ter station (A) in a signal sent from a slave station, 
said request memorizing means (82) memorizes a 
slave station from which a request for a further 
communication with the master station (A) is de- 

s tected, until an allowance is sent to the slave 
station from the master station (A) corresponding to 
the memorizing of the slave station, 
said requested address pointing means (83) points 
out one of the addresses of the slave stations 

io which are memorized in said request memorizing 
means (82), in a predetermined order, 
said non-requested address pointing means (84) 
points out one of the addresses of the slave sta- 
tions which are not memorized in said request 

is memorizing means (82), in a predetermined order, 
and 

said select control means (85, 86) outputs an al- 
lowance to communicate with the master station 
(A): to a slave station the address of which is 
20 pointed out by said requested address pointing 
means (83) when at least one slave station is 
memorized in said request memorizing means 

(82) ; or to a slave station the address of which is 
pointed out by said non-requested address pointing 

2s means (84) when no request is memorized in said 
request memorizing means (82). 

7. A communication system comprising: 
a master station (A); 

a plurality of slave stations (B1. B2, ... Bn-1, Bn) 
30 each for communicating with said master station 
(A); and 

a two-way transmission line (101, 102) connecting 
said master station (A) and said plurality of slave 
stations (B1, B2, ... Bn-1, Bn); 
35 each of said slave stations (B1, B2, ... Bn-1, Bn) 
comprises: 

a request sending means (42, 43, 44, 45) for send- 
ing a request for a further communication with said 
master station (A), to the master station (A) when 
40 its own slave station is allowed to communicate 
with the master station (A) and its own slave station 
has said request; 

said master station (A) comprises, a request de- 
tecting means (86, 103), a request memorizing 
45 means (82), a requested address pointing means 

(83) , a non-requested address pointing means (84), 
a counter means (87), and a select control means 
(85, 86). 

said request detecting means (86, 103) detects a 
so request for a further communication with said mas- 
ter station (A) in a signal sent from a slave station, 
said request memorizing means (82) memorizes a 
slave station from which a request for a further 
communication with the master station (A) is de- 
55 tected, until an allowance is sent to the slave 
station from the master station (A) corresponding to 
the memorizing of the slave station, 
said counter means (87) counts a number of suc- 
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cessive outputs of allowances to communicate with 
the master station (A), which have been given to 
the slave stations which are memorized in said 
request memorizing means (82), and being reset 
when the number becomes equal to a predeter- 5 
mined number, 

said requested address pointing means (83) points 
out one of the addresses of the slave stations 
which are memorized in said request memorizing 
means (82), in a predetermined order, 10 
said non-requested address pointing means (84) 
points out one of the addresses of the slave sta- 
tions which are not memorized in said request 
memorizing means (82), in a predetermined order, 
and 75 
said select control means (85, 86) outputs an al- 
lowance to communicate with the master station (A) 
to a slave station the address of which is pointed 
out by said requested address pointing means (83) 
when at least one slave station is memorized in 20 
said request memorizing means (82). and the count 
in said counter means (87) is not equal to said 
predetermined number, 

or said select control means (85, 86) outputs an 
allowance to communicate with the master station 25 
(A) to a slave station the address of which is 
pointed out by said non-requested address pointing 
means (84) when no request is memorized in said 
request memorizing means (82), or when the count 
in said counter means (87) is equal to said pre- 30 
determined number. 

8. A communication system according to claim 
6 or 7, wherein each of said slave stations (B1 , B2 f 
... Bn-1 ? Bn) further comprises a self address de- 
tecting means (43, 44) for detecting the address of as 
its own slave station in a signal received from said 
master station (A). 

9. A communication system according to claim 
8, wherein said request sending means (42, 43, 44, 

45) comprises. <o 
a request bit generating means (44, 45) for gen- 
erating a request bit which indicates whether or not 
its own slave station has a request for a further 
communication with the master station (A), and 
a sending means (42, 43, 44) for sending said 45 
request bit, its own address, and data to be sent to 
the master station (A), when its own address is 
detected in said address detecting means. 

10. A communication system according to 
claim 6 or 7, wherein said first and second pre- 50 
determined orders are each a cyclic order. 
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Fig. 12 
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© A communication system containing: a master 
station (A), a plurality of slave stations (Bl, B2, ... 
Bn-1, Bn) each for communicating with the above 
master station (A), a two-way transmission line (101, 
102) connecting the above master station (A) and the 
above plurality of slave stations (Bl, B2, ... Bn-1, 
Bn). Each of the above slave stations (B1, B2, ... Bn- 
1. Bn) sends a request for a further communication 
with the above master station (A), to the master 
station (A) when its own slave station is allowed to 
communicate with the master station (A) and its own 
slave station has the above request. The above 
master station (A) detects the request for a further 
communication with the above master station (A) in a 
signal sent from a slave station, and memorizes a 
slave station from which a request for a further 
communication with the master station (A) is de- 
tected, until an allowance is sent to the slave station 
from the master station (A) corresponding to the 
memorizing of the slave station. The master station 
(A) has a cyclic address pointer (54) which points 



out an address of a next one of the above slave 
stations (B1, B2, ... Bn-1, Bn) in a cyclic order when 
no slave station is memorized in the master station 
(A). The master station (A) outputs an allowance to 
communicate with the master station (A): to a slave 
station which is memorized in the master station (A); 
or to a slave station the address of which is pointed 
out by the above cyclic address pointer (54) when 
no request is memorized in the master station (A). 
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